Subcellular localization of the major autolysin, ATL and its processed proteins in Staphylococcus aureus.
The Staphylococcus aureus autolysin gene, atl, encodes a unique 138-kDa protein (ATL) with amidase and glucosaminidase domains. ATL has been suggested to undergo proteolytic processing to generate two extracellular peptidoglycan hydrolases, 51-kDa endo-beta-N-acetylglucosaminidase (51-kDa GL) and 62-kDa N-acetylmuramyl-L-alanine amidase (62-kDa AM). To investigate cell-associated bacteriolytic enzymes for atl gene products, proteins were extracted from the cells as follows. The cells were exposed to 3 M LiCl followed by 4% SDS. Thereafter, the cells were disrupted and again extracted with 4% SDS. Whole SDS-stable cell-associated bacteriolytic proteins were extracted without disrupting the cells. Exposure to 3 M LiCl released major 138-, 115-, 85-, 62- and 51-kDa bacteriolytic proteins, and subsequent 4% SDS extraction released major 138- and 115-kDa bacteriolytic proteins. These bacteriolytic proteins were missing in extracts of atl mutant RUSAL2 (S. aureus RN450 atl::Tn551). Immunoblotting studies suggest that these are all atl gene products: the 138-kDa protein is an ATL with a cleaved signal sequence; the 115- and 85-kDa proteins are intermediates; and the 51- and 62-kDa proteins are cell-associated 51-kDa GL and 62-kDa AM, respectively. The trypsin susceptibility of these proteins suggests that they are located outside the cell membrane. Differences in extractability and immunoelectron microscopic studies suggest that atl gene products are associated with cells in two different ways, LiCl extractable and non extractable. We suggest that the 138-kDa ATL undergoes processing through intermediate proteins (115- and 85-kDa proteins) to mature as the active cell cluster-dispersing enzymes 51-kDa GL and 62-kDa AM on the cell surface.